Introduction
In recent years because of more car accidents and high energy traumas, acetabulum and pelvic fractures are happened more.
Because acetabulum is a part of hip joint, its fracture is important. At first, it is a weight bearing joint and it is involved in approximately all movements of body. In daily living, it must tolerate about 5-7 times body weight. For example, in the position of one leg stance about 3.5 times body weight is transmitted to hip joint. Even in sitting position and also in supine position and straight leg rising, hip joint is under pressure. Because it is a weight bearing joint, it should be smooth without step in articular surface to be harmonic and congruent with the head of femur. Hip joint is a ball and socket joint with wide range of motion. Lower limb is attached by it to body and because of long lever arm of femur and tibia, transmitted force to joint is extremely high.
In the past, acetabulum surgery and fixation of it was not as common as today. Many patients were treated with long time skeletal traction ( for about 3 months). This type of treatment has some complications. The joint is not reduced anatomically and articular surface is not smooth and a step remains in joint surface which lead to destructive joint disease ( DJD) and arthrosis after union of fracture. It means that it is united in malreduced position ,therefore malunion occurs. In some instances ,joint particles do not come near each other even with heavy skeletal traction so there may be nonunion in some regions of acetabulum and a defect may remain in a wall or column of acetabulum. If in the future this patient need total joint replacement, there may be wide range of acetabular deficiencies from cavitary and segmental deficiencies to the most sever one named pelvic discontinuity which should be repaired before implantation of acetabular cup. This is a complicated and difficult surgery to reconstruct acetabulum and prepare it for total hip arhtroplasty. Long term skeletal traction has some other complications. Bed rest for a long period of time may lead to bed sore on buttocks and sacrum and discomfort. Muscle atrophy and weakness around hip and knee joint appears after complete bed rest for a long time. Kidney stones and gastrointestinal malfunction are other complications of long term skeletal traction.
Because of social deprivation, psychological problems may be seen in an active patient who should rest for about 3 months in bed for skeletal traction. But, with open reduction and internal fixation of acetabulum fracture, patient can be out of bed with crutches and be present in community .Also ,he or she can move his or her joints and prevent muscle atrophy.
For these reasons, open reduction and internal fixation of acetabulum fracture is advised in recent years. The philosophy of this procedure is not only restoration of smooth articular surface and cartilage of hip joint, but also it brings different parts of acetabulum near each other for union with each other. If in future because of joint destruction and arthrosis total joint replacement is necessary, there will be a good and stable bone stock for implantation of acetabular cup and there will be no missed segment or pelvic discontinuity.
But unfortunately, acetabulum surgery and internal fixation of columns and walls of it is not free of complications. Infection, sciatic nerve injury, avascular necrosis (AVN) of head of femur and late destructive joint disease (DJD) of hip and leg length discrepancy (LLD) are some examples. Some of these complications have no definitive treatment ( like sciatic nerve injury) but other complications as DJD and AVN of head of femur can be managed in the best way with total joint replacement.
But hip joint replacement after previous operation for internal fixation of fractured acetabulum is not a simple and straight forward operation and needs special attentions. The aim of this chapter is to discuss about indications of total hip arthroplasty after acetabulum fracture surgery, pre operative planning, approaches and needed equipments and post operative rehabilitation after this kind of total joint replacement.
Indications of total hip arthroplasy after actabulum fracture fixation
In post operative period, acutely or chroncally, there may be some complications which may be solved by total hip replacement. One of them is avascular necrosis of head of femur. Some acetabular fractures are truly fracture dislocations and even after reduction and rigid fixation, because of injury to vascular supply of head of femur, necrosis and collapse of head of femur develop in early period or as a late complication. Specially with posterior approach to hip joint ( Kocher langen beck approach), there may be injury to main vascular supply of head of femur (medial femoral circumflex artery). With disruption of blood input to the head of femur, signs and symptoms of necrosis will be appeared. Because of rapid progression of collapse and joint destruction in these cases, minor surgeries like core decompression and osteotomies are ineffective and finally total joint replacement is inevitable. 
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One of the most common complications of acetabular fractures are destructive joint disease. Because even with surgery and open reduction of acetabulum, anatomic reduction may not be possible( after some days because of contracture of soft tissues, joint particles may not come near each other and perfect reduction may not be achieved) and remaining steps in joint surface may lead to destructive joint disease after union of fracture and weight bearing on lower extremity. Painful joint after acetabulum fracture may be due to chondrolysis of articular cartilage and may be sever enough to be treated with total joint replacement.
These are main indications for total hip replacement after fixation of acetabulum fracture but there are some other indications for total hip replacement .
Infection and resorption of head of femur after acetabulum surgery can be treated with debridement and irrigation and intravenous antibiotic therapy. After complete eradication of infection, total hip replacement can be done.
In some situations, internal fixation may be failed. It may be treated with refixation of fracture but sometimes with fixation failure there may be injury to the head of femur or acetabular walls and reconstruction of them may be impossible and joint replacement may be the be the best treatment .
Leg length discrepancy may appear after collapse of femoral head after avascular necrosis. So, leg length discrepancy itself is not the indication of joint replacement .But in parallel with treatment of avascular necrosis of femoral head, length of lower extremity can be increased and leg length discrepancy can be corrected.
Preoperative planning
Total hip arthroplasty after surgical fixation of acetabular fracture is a technical demanding operation. So, it should be done after complete assessment of both patient and bony pelvis.
At first, infection as a cause of hip destruction and resorption of head of femur should be ruled out. Complete blood cell count (CBC), Erythrocyte sedimentation rate (ESR) and C reactive protein (CRP) should be checked. Whole body bone scan (triphasic) can be helpful in this manner. If there is high probability of infection as a cause of joint destruction then aspiration of hip joint will be helpful.
High quality radiography can show the bone stock of pelvis for implantation of acetabular cup and femoral stem of prosthesis. One of the purposes of fixation of acetabulum fracture is to reconstruct bony frame of pelvis for future total hip replacement.
Iliac and Obturator views of pelvis and acetabulum can show more details of columns and walls (anterior and posterior) and bony union of acetabulum. Computerized Tomography scan (CT scan), specially axial cuts, can show the quality and quantity of posterior wall and column and union of them. Also, exact position of hardwares( plates and screws ) can be showed. It can be estimated if plates and screws may interfere with joint arthroplasty specially insertion of acetabular cup. Medial wall of acetabulum and its integrity can be shown with axial CT scan. If posterior or anterior walls or columns are deficient, before insertion of acetabular cup, they should be reconstructed with allografts (distal femur allograft is a good source of both cortical and cancellous bone) or autografts (remaining parts of head and neck of femur or iliac bone) and the surgeon should prepare himself for these procedures. In the case of medial wall defect metallic meshes are used for reconstruction of it.
Templating of hip joint is very useful so the surgeon can estimate the exact bone defects of acetabulum and the needed size of cup.
Preoperative scanogram can show true leg length discrepancy and the surgeon can estimate the best cut for femoral neck and the size of head of prosthesis.
Abductor function is important for successful total hip arthroplasty. Abductor function and its strength can be evaluated with physical examination and with Electromyography and nerve conduction velocity (EMG/NCV) with special attention to gluteous medius muscle.
Approaches
Factors that guide the surgeon to choose the best approach for total hip arthroplasty after acetabulum surgery are : 1-previous approach to hip joint for acetabulum fixation 2-deficiencies in anterior or posterior wall or column of acetabulum and need to reconstruct them 3-surgeon experience 4-condition of soft tissue and skin Because of previous surgery, there is fibrosis in the tract of incision and around hip joint. This fibrotic tissue in one hand, limits soft tissue mobility and make the operation more difficult and on the other hand, increases bleeding in the field of operation. Because of tightness in the soft tissue and limited exposure, sometimes it is better to do osteotomy of greater trochanter .This osteotomy not only makes exposure better and wider, but also helps the surgeon to save abductors. Also, sometimes for better exposure of the acetabulum for preparation of it for implantation of acetabular cup, there may need to forcefully retract the muscles. This violence to muscles can damage them and predispose infection. Forceful exposure may transmit the energy to shaft or proximal femur and break them.
In my opinion, exploration of sciatic nerve is not always necessary. Because of fibrotic tissue around sciatic nerve from previous operation and exploration of it, dissection of sciatic nerve is very difficult and dangerous, it may itself damage the fibers of nerve. For this reason, after exposure of hip joint and identification of remaining capsule, by staying close to bone and retraction of sciatic nerve with the fibrotic tissue around it, acetabulum can be identified and can be prepared for implantation of acetabular cup.
If it is not necessary for preparation of acetabulum for implantation of cup, it is not wise to search for all of hardwares (plate and screws) for fixation of acetabulum fracture and their removal. Because this not only damage more soft tissue and weaken posterior support of hip joint and predisposes the prosthesis to dislocation, but also, it may destroy bony support and bone stock of acetabulum and make implantation of cup weaker than usual.
Because of difference in the composition of metal back of acetabular cup and the plate and screws for fixation of acetabulum fracture, there may be galvanic wear of implants and cup of acetabulum. This is a cause of sooner than normal loosening of prosthesis. Some times, before reaming acetabulum, no hardware or screws are visible behind cartilage of hip joint. After first or second ream, screws come in the field and appear and make more reaming impossible. In this manner, screw or plate removal is necessary.
After exposure of hip joint and acetabulum, union and competency of posterior column and wall should be checked with a probe so the surgeon should be sure about the stability of peripheral ring of acetabulum and its boundries before implantation of acetabular cup. If the fixation is imperfect, so re fixation and plating and bone grafting may be necessary.
Equipments
If it is possible, because of lower age of patients in this category, it is better to use cementless cup and cementless stem for total hip arthroplasty. But in some situations, it may be better to use cemented cup. For example, in deficient posterior wall or column and reconstructions www.intechopen.com of them with structural bone (allograft or outograft), if it is large and bone contact between host bone and cup is minimal (less than 30%), it may compromise osteointegration and also the cup can not be inserted with press fit technique, so cemented cup is preferred. It is accepted that if more than 1/3 of cup is in contact with graft, it is better to use cemented prosthesis. About femoral stem,because of younger age of these patients, nearly always it is better to use cementless stems. 
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If trochanteric osteotomy has been done for previous acetabulum surgery, screw removal is not necessary always for insertion of femoral stem. Surgeon can start preparation of femur for insertion of femoral stem, if the screws are found in the way of broaches, then removal of screws should be done. Because removing screws which are inserted for fixation of greater trochanter may damage some fibers of abductor muscles, so, it is better to leave screws in place unless they are located in the tract of insertion of femoral stem.
In rare situations, if even largest cup cannot cover the whole periphery of acetabulum, it may be necessary to use reinforcement acetabular rings or cages. If it should be done, after implantation of cages and fixation of it to iliac bone, behind it, particles of bone grafts (mostly allograft), should be inserted and then cemented cup should be used inside the ring.
If medial wall is deficient, it should be covered with mesh and over it particulated chips bone ( allograft or autograft) should be inserted and then acetabular cup or reinforcement ring should be used.
In some cases, hip arthroplasty may be necessary because of absorption of head of femur after avascular necrosis of head. In these cases, even acetabular cartilage seems normal, it is better to do total hip replacement instead of bipolar prosthesis. Because of younger age of these patients and higher demand of them, wear of acetabulum progresses rapidly and another surgery to change bipolar to total hip arthroplasy may be necessary soon. 
A kind of revision surgery
As it shows, total hip arthroplasty after previous acetabulum surgery is a kind of revision surgery. Because there is a large amount of fibrotic tissues remaining from previous surgery and previous approaches, exposure is limited. Also, there are various defects of walls or columns of acetabulum. Some of these defects are created from resorption of bone and some are created during new exposure and device removal.
Rate of dislocation of prosthesis is higher than primary arthroplasties in these cases as in revision total hip arthroplasties. Also, there is higher risk of infection and sciatic nerve palsy.
These similarities should alert both the surgeon and the patient to be realistic about this operation and preoperative discussion is mandatory for reaching the best results.
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Post operation period
As other total hip arthroplasties, after operation and before full clearance of anesthesia and sedation, it is wise to use abduction pillows between two legs. If trochanteric osteotomy has been done or if there is weakness of abductor muscles, then for a period of time (approximately 3 months) abduction brace is useful. It not only prevents adduction of lower extremities, but also can limit flexion. With limitation of adduction and flexion, the position of dislocation can be prevented. Because there is no capsule of hip joint and there is deficient and damaged posterior soft tissues after several approaches and operations, hip may be unstable in some degrees of flextion so limitation of flextion while posterior soft tissues are repaired and strong fibrosis develop in the field, is useful.
Because of using cementless prosthesis or using bone grafts for reconstruction of acetabulum, nearly always it is not possible to permit patient to have full weight bearing on his leg. Therefore, we advise touch weight bearing postoperatively.
Attention
Risk factors of acetabulum fracture which after fixation may end to total hip replacement seems to be the following items: Delayed open reduction and fixation of acetabular fracture is a cause of hip destructive joint disease. Because after 2-3 weeks soft tissue contracture develop and reduction and fixation of segments of joint needs more soft tissue dissection ,with this soft tissue dissection, vascular injury to the head of femur is highly possible. Also, after 2-3 weeks, joint particles can not be anatomically reduced and even small steps and gaps in articular surface of acetabulum may remain. In this way, sever displacement of acetabular segments also lead to poor reduction.
Some times, non intentional placement of screws in joint are the cause of joint damage. So, if there is doubt about position of screws, intraoperative x ray imagings (C-arm or radiography) or postoperative CT scan (specially axial and coronal cuts) are very helpful. If there is a screw in the joint, do not hesitate to remove it and insert another one in correct direction. The best position of screws are toward ischial tuberosity ( inferior screws) and toward ilium and iliac bone (superior screws). The most dangerous screws are those that are inserted in the field of acetabular cavity. Even intraoperative C-arm, cannot guaranty safe positioning of screws so special attention to direction of hand during screw insertion is more important.
In few cases, necrosis may develop in acetabular fragments not in the head of femur. So, dissection of all soft tissues from the acetabular segments specially detachment of capsule of hip joint and the periosteum from the wall fragments is forbidden because it can damage the remaining nutrients to the segment. 
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